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ABSTRACT , \ 

* ■- ' An examination of the concept "environment"- leads to 

a number of questions that must be answered to reduce ambiguity of 
-any particular use of the term: "what entity in the Universe is being 
used as the referent for 'environment'?" "What is the purpose of 
considering that entity's environment?" "What parts of the Universe 

, external to the entity used as the referent are relevant# that is, 
have an effect, related to the ’purpose, on the entity?" These 
questions need to be applied to any use of "environment, £ including 
" environmental education." when "environmental education" is being 
• discussed, ambiguity can be reduce^ further if- the type of 
edu<iati4m — in, about, or for (ttie preservation of) the environment, 
or any of the combinations of tyro or more of these types — is 
specified. (Education for and education about the environment are 
distinguished by . their goals; education in the environment is r a 
pedagogic technique.) A t.ransdiscipl i.nary approach, based upon a 
strong foundation in the separate ’disciplines, is most likely to be 
effective in achieving goals for? the environment. The arguments are 

• illustrated by reference to existing definitions and programs and by 
an example of the possible nature' of a curriculum based, upon the 
effects of external parameters on an individual's well-being. (AL) 
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INTRODUCTION 






Definitions # of "environment". and “environmental education" 

, ' c 

abound^ Many are, in Scheffler's terminology, stipulatiye’: "environ- 

ment" is defined in a particular way by an author, who may say that’ 
within a : particular* context the term is to fce understood /to be Equiv- 
alent to another term or short description/ For example, a geneticist 

’ • 

may state that for his purposes , "'environment' refers to -the source 

* m • f * 

of all influences on an organism's phenotype other than those derived 

• . t • \t * 

i * 

directly from the inherited material." This definition then allows' 

his readers or students to interpret his references to "heredity and 

’environment," but does not necessarily imply that when an ecologist or 
« ' - 

sociologist uses the term he ought to mean exactly the same thing. 

The stipulation only, applies under^the specified circumstances. 

§tipulative definitions are not offered in" this volume. No 

useful purpose would be served By^stipulating; yet another meaning of 

"environmental education, " for such* a step does not clarify the exist- ’ 

ing usage of the term,\ Instead, some "descriptive definition^" are 

f „ ' / 

* O T 

provided ^o explain the usage of the terms.;^ for example two chapters 

are used to explain the meaning of ' the environment' in normal *and 

» ’ > ' .. . 

1 ' " c (1 ' . 

Israel^ Sclieffler , The Language of Education (Springfield, 
Illinois: Thomas, 1960), p. 13. 

* v * 

' 2 lbid., pp. 15-18. " •" X . - 
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professional language. This study attempts to explain 'environment' 

* and environmental education 1 by mirroring current usage, and to ex- 

tract from 'the' explanation the ^enei^al principles that are used to de- 
* > • * 
ternji’ne the appropriateness of applying the terms to particular cases. 

* \ 

The explanations lead to a number* of questions that must be an- 
swered when considering 'environment' or 'environmental education'. A 
particular educator's answer to these questions, some of'which are val- 

r 

ue questions, determines the type of program implied by his use of the 
terms# To illustrate^the argument one particular set of answers is 

w » 

• 4 9 

given and justified from my own', value position. * That'is^as well as 

• ’ i . « ' 

providing a general descriptive “definition -of "environmental" educa- 
•• tion," I also supply one of many possible "programriatic definitions"^ 

. that are consistent -with my analysis of 'environment' and of 'environ- 

i * 

mental education' . . * 

I The particular program of education implied by the position I 



\ 



'take is one suitable for general education. That is, for education 

/ ' • * 

providing the knowledge and skill's that citizens could reasonably be 

/ 

expected to have. This need not be confined to any particular level of 

* t 

a person's formal school experience, for education of a simiiar”’ type 

can be provided for adults, via the mass media and through specific 

adult education agencies# I would recommend a different programmatic 

definition consistent with my analysis if asked. to propose an educa- 

» ♦ 
tional program for specialists concerned with environmental control, 
$ 

* 

• 3 

Ibid., p. 19: "A programmatic definition . . . mdy perhaps be 

said to convey the practical consequence itself, rathfer than merely .to 
express a premise capable of yielding it ]_ the practical consequence/ 
undep, suitable •conditions." I c. 
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regulation, or * investigation. 

My personal positions are identifiable in the text by the use 
pf the first person singular "I." Elsewhere in the text the editorial 
" ,! we" is used, ' 

One nther convention used requires some explanation. When 
discussing the literal sense of Environment 1 it is necessary to indi- 
cate whose environment is' being considered. That is, which entity in 
the Universe is being used as the reference point for Environment 1 ? 

If ve are speaking of the environment of Lake -Superior, 'Lake Superior 
is the entity being used as tlie referent for Environment 1 , The use 
of the word "referent" is not intended to im|rl^that the reference 

theory of meaning is necessarily accepted.^ - 

. ’ < 

In this study 'a number of examples from the literature are 
used to illustrate points. However, no claim to exhaustive citation 
is made. The literature is voluminous, with many authors reflecting 
the same usage of the terms. In most cases only one or two examples 
of each position are citeef, but there is no intent to imply that these 
are the major advocates of that position, or indeed, that the author 
still holds the viewpoint expressed. in the source cited. For example, 

Roth (personal communication) no longer holds the view discussed in 

o 

Chapter IV. Similarly, the frequency of citation of a particular 
position does not reflect its frequency in the literature: the rarest 



l.M. Brown, General Philosophy in Education (New York: 
McGrawHill, 1966), p. 3-3, discusses this theory and its limitations^ 
"Referent" in this study does not necessarily mean a "thing symbolized 
by J_ a_/ word." 



3 

ERIC 



12 



4 " 



usage may be cited as many times as representative positions of more 

t ^ 

prevalent interpretations. 
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CHAPTER 1- 



BACKGROUND AND- OVERVIEW ' 

♦ r ' 



The 1970 ! s have been called the "Environmental Decade" during 

which a number of ills must be cured if environmental resources^ are to 

be preserved.* The United States Congress has required agencies of the 

Federal Government to use "all practicable meansy to 

encourage productive and enjoyabsla-J^mony between 
man and *his environment*; to promote efforts which 
will prevent or eliminate damage to the environment 
and* biospjhere^aijd stimulate" the health and welf are 
< of man; an d/ to enrich the understanding of the 

ecological systems and natural resources important 
to the Nation. ^ 

The United States is net alone in reflecting developing public 

•< ; 

concern with problems of environmental deterioration. A number of 

* t 

countries (e.g., Great Brj/tain y France, Australia) have established 

government departments concerned with the environment, and the United 

<. \ I l * * ' 

Nations sponsored the Conference on the Human Environment during 

™ 7 - r ^ —r " J . k 

U.S. , "Congress; House of Representatives, Committee on Govern- 
ment Operations, The Environmental Decade (Action Proposals for the 
1970 1 s): Hehr/lngg, Before the Conservation and Natural Resources Sub- 
committee , 9tst C&ngress, 2d Session, 1970. \ 

2 

D.S., National Environmental Policy Act of 1969, Public Law 
91-190* January 1, 1970, ~ # / 
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1972. J 

♦ 

Pressures for Environmental Education 

During periods such as this when long-term national difficul- 
ties are forseen, public education is expected to play an important 
role in solving or ameliorating the problems. Sometimes, as in the ex- 
tensive- government support for United States science and mathematics 
education catalyzed by Russian astronaut ical prowess, education is ex- 

pected to produce specific cognitive results. In the example'. cited , 

* * \ * ■ 

education was expected to provide the cognitive skills necessary to 

create the greater poo 1 — cvf- sedt-cn t Lf-i ca 1 ly-^m i nd e d citizens and of sci- 
*eiftists ]_ tha_t/ is needed to enable the free world to regain and then 
maintain a position of scientific superiority • l, A In other cases there 

• i 

are less urgent, more indirect outcomes that education is expected to 
ensure. * 

Ch&nges in the organization of education as well as. in the 

t * 

overt curriculum are sometimes expected to‘ assist the development of 
more desirable social attitudes, especially where the, existing school 
milieu is held to be contrary to the national interest. Typically such 

t f 

- . \ 

attempted change's occur in the industrialized nations, but' they are not 
restricted to them. Three examples illustrate the reliance on 



See The Human Environment. Vol. II: Summaries of National 
.Reports Submitted in Preparation for the United Nations . Conference on 
fl the Human Environment. Environment Series 201 (Washington D.C f :Woodrow 
Wilson International Center for Scholars 1972) , pp. 94, 25, 3. * 

4 

Joseph F. Roucek, (ed.),^ frhe Challenge of Science Education 
(New York: Philosophical Library, 1959). Editor T § preface, p. .viii, 

/ S 
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* y * ' l , * ' * 

education for social^ghange : ! the movement toward abolition of the 

so-called* "elitist" British grammar schools by "comprehensiv^zation’" ' 

• l . / 

of secondary 6cuc.ation; the denial of the doctrine of "separate .but 
equal" racially segregated schooling in the United States; and the 
me rgiijg of education, research, and production in China to emphasize 
egalitarianism and make all three responsive to the needs of the every- 
day world. . ’ 

Jt.is not exceptional, therefore, that when much attention is . 

directed toward perceived dangers to "the Ecology" and "the environ- . 

- * * 

raent" strong pressures toward using education to help restore and main- 

- v 

tain a viable life-support system have developed^ “ The pressures come 

\ , 

from government and from advocates of a variety of disparate positions 
concerning* environmental needs. The United States Congress, for exam- 
ple, stated that , * - 

* • ' 

the deterioration of the quality of the Nation's 
. envirdnment and its ecological balance ... is 
in part due to poor understanding of. the Nation's 
environment and the need for ecological balance; 

. / and / that presently there do. not exist adequate 
resources for educating and informing citizens in 
these areas, and that concerted efforts in educating - 
citizens about environmental quality and ecological J 
balance are therefore necessary. ^ 




Ehrlich and Commoner, although thej\have carried on a sometimes acrimo- 
' nious debate concerning the causes and remedies of the "environmental 
\ crises" both see education as a necessary component of any solution. ^ 

• \ 
t. Public 



30 



JXs., 

, 1970. 



Environmental Education Act, 



Lc Law 91-516, October 



Paul R. Ehrlich, The Population Bomb, (New York; Ballantine, 
1971), p. 127; Barry Commoner, The Science Teacher 39(5):18-24, 1972, 
p. 24. , ' 
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Sojue writers give education an even more important role than ' 

that- implied by the extraot quotCd from the Environmental Education, 

Act. Boyden, for example, states that 

. . because so much depends on a rapidly widening understanding’ 

of the nature of th^ environmental predicament and of the 
socio-biological processes it # is clear that our educational ^ 
institutions must be placed at the top_of the list of key * ^ 
groups with' special responsibilities /_ for providing solu- 
tions to the problems resulting from the intensified inter- 
act ion9^be tween cultural and natural processes/. ^ ^ 

• # ♦ t ' 

With' such. widespread support environmental educa:tft>n is clearly 
_an established concern, even though there is ^ome evidence that the en- 
vironmental awareness upon which the movement is based is not as all— - 

, 

♦ „ 1 A i 

pervasive as many commentators would have us believe. Tognacci et>al. 

% 

have found that "the ability of the^ ecology movement for unifying a ’ * 

diverse constituency has perhaps been overrated."® 

• * % 

Despite the possible lack of concern by all parts of United 

K e * • 

States society for the preservation and restoration of the environment, 

there has been sufficient pressure for "environmental ‘education" to 

> ■ * 

have become a common label fpr activities in a majority of the U.S. 
public schools. For example, in a survey of a sample of public elemen- 

9 

tary schools, ’proportionally stratified .on enrollment, in the Far West 
and Great Lakes regions of the United States, 82% of the principals who 
responded reported that environmental or conservation education' was 
taught in their schools in 19*70-71. It was rarely taught as a separate 



\ 



'Stephen Boyden, irf Education and the Environmental Crisis , ed. 
Jeremy Evans and Stephen Boyden (Canberra: Australian Academy of Sci- 
ence, 1970), p. 18. 



8 , 



ilk. 



1972. 



Louis N. Tognacci et al . , Environment and Behavior 4:73-86, 
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' yp . : \ ■ 

subjects the highest frequency was in the state of Washington, where 



a separate "course*^ ^was reported in 1018% of the grade six classes. 

In a companion survey of secondary schools in the same region princi- 

■* * 

pals reported tha^^in tenth grade, 9.4% of the schools offered a sep- 

*• * * ^ * 

arate course; 44.6% taught environmental/conservatior. education with 
science; 13.5% taught it with social science; and 11% reported includ- 
ing environmental/conservation education in two or more subjects, in- 

4 

eluding science.*^ ^ 

Educators' Difficulties . • 

The presence of environmental education in the schools is no ° 

guarantee that any change will occur inthe condition' of the environ- 

ment. There is little evidence that the post-Sputnik surge in-science 

apd mathematics education has made a direct contribution to achieving 

the symbolic restoration of American technology to world leadership by 
» 

landing man on the moon; early childhood "compensatory education" in 

r 4 

the United States has had equivocal results; and Chinese educational 
reorganization was disrupted during the Great Proletarian Cultural Rev- 
olution, apparently because of little success in achieving the social 



q « . 

Jerrold W» Maben, "A Survey of Science Teaching in the Public 
Elementary Schools of Two Selected Regions of the United States During 
the 1970-1971 School Year." (Ph.D. dissertation. The Ohio State Uni- 
versity, 1971). • \ , _* 

10 \ . • ’ 

Chin Long Fay, "A Survey of Science Teachirte^Ln the Public 

Secondary Schools of the Great Lakes and Far West Redons of the United 
States in the 1970—71 School year." . (Ph.D.. dissef£afcion, The Ohio 
State University, 1971). Data recalculated, using the number of sec- 
ondary schools with a tenth gkhde as a base, from Tables 49-56. The 
number of schools -in the subsample was determined from Tables 3. and 4. 
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goals set earlier. If these uses of content, structure, a^d-setting 
of education to achieve, relatively well-defined ends have not been sue- 
cess ful, "environmental education" is unlikely \to*7are much better, 

• particularly in light of the difficulties it faces. 

i * 

S , 

• Substantive Disagreement Amorfe Experts, Iq addition to being 

seen as a panacea for almost all social and bio-social ills, environ- 

* » . * 

. mental education is beset with problems of disagreement among the "ex- 

' . J 

perts." Although the statements quoted earlier from Boyden and the En-, 

' » 

vironmental Education Act imply that there are well established prin- 
ciples of ecological balance, of resource conservation, and’ of socio- 
biological interactions, which' can be used to provide solutions to ‘'the 
environmental problems" there is, in reality, disagreemant about the 
worth of solutions that have been proposed. 

Ehllich^ and Holdren, for example, believe that population 
growth is the most important component of environmental deterioration, 

^ ’ rl 9 

and that we must begin -solving it "at once. z Contrast this position 

with that of Coale. While acknowledging the eventual necessity of in- 
fluencing Americans' perceptions of ideal family size, he believes , that 
there is 'no need for haste," provided that .contraception and abortion 



suit 



are freely available to eliminate "unwanted" births. The resulting 
gradual increase in the United States population during the next gener- 

t 

ation "would not be a major addition to the problems we already 



See Editors, Phi Delta Kappan 51:2-7, 1969; Richard H. 
Davis, Education and Urban Society 4:234-248, 1972; Stewart E. Fraser 
and John N. Hawkins; Phi Delta Kappan 53:487-500, 1972. 

12 ’ . 

Paul R. Ehrlich and John .P. 'HolAren, Science 171:1212-1217. 
1971, p. 1217. ‘ • 

> ' ** 
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Co^le f%els that the dangeroug changes' in the biosphere 



(e;g. , .contamination of the air and water by inHustrial . and domestic . 

« 

waste, afrid insecticide and fertilizer accumulation) can be properly 
attributed to a "high level of economic activity and the use of* harmful • 

B ' # * 

technological practices." 1 His recommended actions are* therefore, 

economic and include charges (taxes) 'for the present externalities of 

production (air and water pollution, for example) . 15 • 

. As well as disagreements about priorities, such as that between 

Coale and Ehrlich and Hoidren, there are also conflicts abodt the sol T • ’ 

% 4 
ution to specific problems. Thesfe- solutions niay-.be applications of 

environmental science" or they may be social, economic, or political • 
actions. .In some cases actions initiated. by one group to. alleviate a 
particular environmental problem can 'aggravate another. A recent exam- 
ple of disagreement about solutions is seen in the conflict between the 
recommendations^of the Environmental Protection Agency and the Surgeon 
General concerning the use of low-phosphate detergents. On the one 
hand, non-phosphate detergents may help slow eut tophi cat ion of ‘lakes; 
on the other, the caustic substances used as replacements can cause 
dermatological problems for users. 

The introduction of the so-called "miracle grains" into the de- 
veloping countries also illustrates the possibility of solving one ' 
problem, that of low rice and corn yields from the unselected varieties 
typically used in village agriculture, but simultaneously creating 
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’Ansley J. Coale, Science 170:132-136, 1970, p. 136. 
Ibid.-, p. 132; 



Ibid. , p. 
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other problems. As well as the danger of a regional monoculture suc- 
cumbing to a pandemic similar to that in the United States corn crop in 
•* ' * * ^ 

1970, when a virulent race of Helminthosflorium maydis attacked crops 

based upon the Texa6 male-sterile cytoplasm strains, economic problems 
may develop following the introduction of new grains. The new vari- 
eties require\irrigation, fertilizer, and additional labor, necessitat- 

; - r J 

ing subsidies for growers. This has, in some cases, apparently priced 

the grain 6ut of the reach- of local consumers.*^, 

Such fundamental disagreements in policy and on the' worth of 
solutions to particular problems create difficulties lor environmental 
education. I_f educators intend to inculcate particular sets pf. behav- 
iors as solutions to specific problems (e.g., consumer buying patterns 
as. a solution to the use' of phosphate-rich detergents) they need to be 

f * 

certain that the behaviors inculcated are an optimum solution. If it 
is later found that these behaviors are, in fact, inappropriate in the 
long run, and the public has to be "re-educated" frequently, the credi- 
bility of future proposed solutions will be severely reduced. Public 
resistance to phasing out mobile mass X-ray vans, no longer thought 
medically useful for the- eradication of TB?;^ a current example oft the 
effect of inducing a widespread attitude in the populace.* 7 r 



) 



Conceptual Disagreements. In addition to the issue of identi- 
fying problems and solutions, there are conceptual difficulties that 
must be resolved. These difficulties are outlined here and discussed 
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William C. Paddock, BloScience 20:897-902, 1970. p. 898. 
.^Bryce Nelson, Science 174 : 1114-1115, 1971. p. 1115. 
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In detail In succeeding chapters. " - 

V ^ « 

There aVe fundamental disagreements about the nature of 'envir- 

| ^ 
onment between advocates .of environmental education . Most atten- 

4 a 

tlon Is paid to the bio-physical setting of man, with the nature of the 
tripartite interactions between man, other organisms, and thl non-liv— 

# ing world being ^emphasized Some authors extend 'environment 1 to in- 

4 

elude ffhe cultural setting of manias well as his biophysical • surround- 
ings; thus ecology, history, psychology, and sociology are all seen a^> 

% 

disciplines contributing to environmental education. 

■ I v 

Whether or not the cause of. the disagreement in scope is a J, re- 

* « . * 

luctance" ( to define terms, the difficulties that the vagueness of the 
"environmental education" discourse* leads to have been indicated by 
Helgeson et al . : 



The reluctance of persons concerned with environmental 
prolyl ems and environmental education to define the area 
of their concerns has led to a diffuseness in the dis- 
cussion which is unlikely to lead to useful analysis of 
the problems or -to the successful resolution of them.^O 



In addition to the question of the cortpass of ' environment 1 it 
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See, for example, Ronald B. Minsky, The Science Teacher 38 
(1):16-18\ 1971;'Roy C. White, The Science Teacher 37 (8): 38-40, 1970; 
and Beverly O'Neill, in Education and thQ Environmental Crisis , ed* 
Jeremy Evans and Stephen Boyden (Canberra: Australian Academy of Sci- 
ence, 19701. 
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&ee, for example, Edward J.. Kormondy, American Biology Teach- 
er 33:15-17, 1971. 
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Stanley ,L. Helgesoi> et al. , Final Report 0EG-0-71-27 32: A Re- 
view of Environmental Education, for School Administrators (Columbu§\ 
0hio: # U.S. Department^ of Health, Education, and Welfare*, Office of Hdu^ 
cation. National Center for Educational Research and Development, J 
1971). p. 4. 1 \ 
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is necessary “to examine the choice of the entity ;e environment is 
being considered. In most- discussions of enviro utal problems and of 
environmental educational t is assumed, often implicitly, that it is 
^the environment of man that is being considered. However, it is not 
usual to specify whether it is the environment of each individual — of 
Tom, of Dick, or of Harry — or of groups of individuals . Groups may be ' 
of any size. For instance, family units — the Does, the Smiths, the 

Joneses; national units — the British population, the French*, residents 

0 

* r ■ 

of the United States-; or the species Homo sapiens . 

A 

, Few writers have made this distinction, and even -when it ap- 

pears to have been made the true disticcioh may not have neen recog— 

nized . Wang, for example, has pointed out that a "total environment 

' 

considers ALL conceivable and/or measureable factors affecting man as 
an individual' and his society as a whole." 21 Here the implication is 
that the environment includes factors impinging upon individual men and 
upon society. That is, he appears to be using two different senses of 

' environment' simultaneously. The first referent is an individual, fhe 

\ t . 

second is the human society. However, since Wang's examples of law and 

. politics are components of society, the entity that he is actually con- 
sidering is probably the individual.. 

The emphasis on the distinction being essayed here is not mere- 
• * 

ly pedantic formalism, hairsplitting to provide .ammunition to knock 
down a straw man. A planner, seriously concerned with the entity Homo 
sapiens, rather than individual members of that; sAt, would take quite 



21 

J.Y.’ Wang, in’ Man and His Environment: Interaction ancf Inde- 
pendence. ed. J.Y. Wang (San Jose: San Jose State College, 1969). p. . 
148. * 
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a different viewpqint from a, person whose planning was predicated upon 

* * • v 
individual rights, liberties and happiness. The pofrit is' discussed fur- 

ther in Chapters III and IV, where the social and* educational implica- 
tions of the choice of referent are ^c^nsidered. * 

Values and Attitudes 1 It is impossible to escape from a con- 
sideration of values in discussions" of environmental questions. They 
arise particularly in connection with the choice of the human unit 
.whose environment is being considered, and in the purpose of conducting 
environmental education, but there are related questions that arise 

t < ■ • 

when the consequences of alternate possible remedial environmental con- 

* '• \ ^ 

trols are being weighed. Value' questions are discussed in later chap- 

0 ^ 

ters . In Chdpter III the possibility of inanimate objects having val^- 
ub ; in and of themselves, without human reference, is discussed. This 
is presently a live issue, being raised by some of the organizations 
-using legal action in attempts to pres.erve Wilderness Areas intact^ 
and being implicit in stfme educational writings that attempt to incul- 

9 * I 

cate a bio-centric value. (The bio-centric position holds that life on 

r 

% . • 
Earth, in any form, has value merely because it is living). Examples 

* V 

of this position, not always articulated in this form, can be found in'’ 
Harrar’9 discussion of^ "new ethic of ecological responsibility 
/which/ must extend far beyond /concern for one's descendants/. It 
must embody . . . the total responsibility for . . . all" life, in- its' 
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See the news article "Sierra Clyb Foiled in High Court," 
Science 176;A94> 1972, for comment by Justice Douglas suggesting that 
trees and r±vera— have independent status. 
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varied and diverse forms." It is also a value espoused by some stu- 
dent respondents in a study including' data on student attitudes and 
goals for biology instruction. 2 ^ 

Teachers need to be av^are of the values implicit in their cur- 

• riculum material, and to be alert to the' ethical positions that they 

* # ' ♦ 

• i 

are exhibiting during their environmental education activities. 

<> 

The disagreement between advocates of different forms of envir- 
onmental education are not solely reflections of the different inter- 
pretations ’of ’environment'. Many writers emphasize the inculcation of 

a particular set of attitudes to each environmental problem recog- 
.125 * - 

nizedf. Others, feel that specific manipulation of attitudes is not a 

legitimate role for public education in a free society; they believe 

that the aim should be to produce "informed, intellectually capable, 
socially concerned individuals capable of making rational, objective 
judgements for themselves in each case, now and in the future." 2 ^ 



J. George Harrar, in Outlines of Environmental Education , ed. 
Clay Schoenfeld (Madison, Wisconsin: Dembar Educational Research 
Services, 1971), p. 63. 

24. 

Effie-D. Best, "An Exploratory Study of the Correlates of 
Student Decision Making in the Secondary School Biology Laboratory," 
(Ph.D. dissertation, The Ohio State University, 1970). See p. 135..- 

25 

See, for example, Ronald B. Linsky, The Science Teacher 38 
(1):16-18, 1971; Roy C. White, The Science Teacher 37 (8): 38-40. 1970; 
Edward J. Kormondy, American Biology Teacher 33:15-17, 1971; and Earle 
Hacket, in Education and the Envirdnmental Crisis . 

■» 26 ' 

David G.* Morgan, in "Biological Education in Australian Sec- 
ondary Schools," ed . A.M. Lucas (Duplicated report presented to the 
Australian ‘Academy of Science, 1970), p. 93. Disagreements* concerning 
goals,- for attitude inculcation are discussed in Chapters*^ and VL, 
using Morgan's position as one example. 
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Generality- of Aims. In addition to the differences in empha- 
sis on attitude formation with respect to particular environmental or 
social problems, educators also differ in the degree of generality they 
advocate for environmental education programs. Some are relatively 
parochial; others stress general principles. Stapp, using "environ- 
mental encounters 1 ! designed to link relevant ecological, economic, soc- 
ial, t echnolotgical , and political information about a local environ- 
mental condition or situation, is representative of the first ap- 
proach. Roth et al ., who have produced a taxonomic, list of environ- 
mental management concepts that relate to the "scientific, humanistic, 
and technological disciplines," and which a person needs to know in J 
order "to function as an effective citizen," place more emphasis pn 
general, more-or-less universal principles . 

Overview 

In the following chapters the nature of 'environment 1 and *en- • 
- » " « 

vironmental education' are considered. In Chapter II we seek criteria 

x " - . .... 

that may be used to establish the appropriate referent for 'environ-* . 

’ » • ’ . * .* 

* . 1 1 , , y * 

ment* and those that can helo determine whether any ' particular part of 

• . * • 
the Universe, other than the entity being used 9 s referent, .is relev- 

' . ' " • • 

ant when considering the entity's environment. ' 

Chapters III and IV examine the use of 'environment' in^hru^un- x 
qualified way to -refer' to "' the environment'. In Chapte^Hl the 
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41, 1970. 



William B. Stapp. Journal of Environmental Education 2(1) : 35— 
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Robert E. .Roth et al . , Technical Report- No. 126 , Wisconsin 
Research and Development Center for Cognitive'Learning, 1970, p. 4. 
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referent of ' the environment' is shown to be human, but variations ex- 
ist in the actyal entity used as referent for 'environment' : - sometimes 
it is the individual human; at others it is a group — often the. species, 
but it can be the nation or other group. In this discussion of refer- 
ent for 'the environment' particular" attention is paid to the work of 
two prominent authors, Paul Ehrlich and Barry Commoner. The debate 

they have conducted illuminates some of the differences in the en— 

* ** 

tity used as referent, and helps clarify the discussion of the import- 
ance of the choice. Some implications of choosing either of the two 
extreme human entities, Homo sapiens or the individual, are discussed 

A V 

^~lnr^£his chapter , and reasons for considering the individual's environ- 

Vw 

/. 

ment in preference to that of the 1 species are advanced • 

In Chapter IV criteria for deciding whether any particular 
part of the individual's total environment counts as part of the en- 

t* * 

Vironment in which he finds himself are established. Criteria that 

; * \ - • . • 

■\ ' " i 

satisfactorily identify non— human components of the total environment 

/ • ; ,• " ~ j- ■ . ■ 

indluded in - the environment are not us ef id. in assessing the status of 

V*. V ' / . 

pother peqple'. as parts of; the environment of an individual, for, ex- 
cept .in one special case, 'other people' are not considered part of the 

t * 

environment. 

X 



' . * I A large number of possible types of environmental education ex- 

> 4 
* , » . 

ist. In addition to the variations introduced by considering different 
referents for 'environment' and emphasizing different parts of the 
total environment of the entity used as referent, ( the environment, 
the biotic environment, the cultural environment, the family environ- 
ment, . . . the analysis in Chapter V. identifies seven distinct 
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classes of environmental education. There may be education in_, about , 

. ; •• . * . / c • 

1 or for the environment, or any of the combinations of these ^ primary t 

classes. In practice, most, of the examples of^ environmental education 

% 

% 

in the literature are representative' of the combined class, * education 

for and about the environment 1 v* with many* pf these also, being in the 
« ' 

environment, (i.e*, outside the classroom)* The goals of each type of 
\ program ‘differ , and can »have implicatipns* for the type of instructional 
methods and examples used. 

Issues to be faced in the choice of an environmental education 

» » 

program are considered in Chapter VI. In addition to questidns related 
to 1 environment 1 per se , an educator must develop some 'mechanism for 

V * 

choosing which topics have priority for inclusion in his program; de- 

* , " ; . & • 

cide whether to attempt to inculfcate specific attitudes toward an array 

\ ‘ , 

of "environmental positions;" which values, if any, are to* permeate his 

courses; and whether he must educate his students entirely in the en- 
vironment. These* questions of goals and* techniques are identified, and 
\ one answer, based upon my decisions concerning the referent for envir- 
onment and the purposes, of considering environmental education, is out- 
* % * » v 

lined. ’ >. . • . * 

„ Chapters VII a yfd VIII Illustrate the generalized rational po-. 

' sltion choseh In Chapter VI. Chapter VII considers the implications of 

the position taken when considering "balance of nature" and, "pollution" 

< * * 

• a • 
as pbssible topics for .study. Chapter VIII, which describes a small* 

* « * 

segment of a curriculum based on the principles outlined in Chapter VI, 

is intended to be an illustration, not a definitive curriculum to be 

\ 

implemented without change in a school* Accordingly, little detail of 
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specific objectives for each section is provided, and no substantial 

r 

suggestions for instruction are made. 

. «U 

Finally, in Chapter IX, some general implications "of the analy- 

sis are outlined, raising the question of the importance of curriculum 

development specifically, for env ir Oilmen tal ’education courses. Preseat 

trends in government support for preparing materials are briefly re- 

C / 

viewed, and. some cautions concerning, relying on education for the sol- 

,J 

ution of ^nvironnjental problem^ are reiterated. . 
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CHAPTER II 

General considerations 



Many of the important general features of ’ environment ’ are 

A 

entangled with emotional, cultural and psycholpgical positions in 
present usage. Toj avoid misunderstanding it is profitable to first 
examine general, noncontroversiai instances of thd use of the term. 

The conclusions -dr^wn from these discussions can then be applied to the 
areas of conceptual^ confusion thdt^result from the uncritical, vague, 
use of ’environment in political, {social, and educational discourse. 
The examples used in this chapter are, therefore, chosen to illustrate 
the points made, . rathervihan for their intrinsic importance. 

i . \ .* 

In this chapter fc^ie literal sense of ’environment’ is examined, 
particularly the criteria for the choice of referent, and methods of 
deferring the relevance of any component" of the environment; of the 
chosen referent are analyzed. 

' , ' J * ' . 

Choice of Referent 

For ’environment* to be literally sensible there must be some 
referent which can be distinguished within the Universe. All parts of 
the Universe, other than the referent, comprise the environment . of that 
entity. Thus it is nonsensical to speak of the environment of the 
Universe or to suggest that an entity can be part of its* own environ- 



ment . 
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The choice of referent is arbitrary, and depends upon the 
• . . J 

interest and intent of the user. An atomic physicist, for instance', 

/■ . f 

may be interested in the interaction of a pi muon with the forces 

; t 

that' result from the presence of other particles of the same or 
different species in its immediate environment. .A biochemist may be 



22 



interested in the behavior of ‘an enzyme system in a cell- free extract 

. * 

when the immediate environment of the system is modified by the 
% * 

addition of heavy metal ions. An ethologist may study the behavior of. 

' i . . 

a brood of goslings when a model of a hawk is introduced into fheir 

s t m + m 

immediate environment. A town planner considering the use of alternate 
forms of housing —single or multi-family dwellings, for instance — 
may investigate the effects of ‘ these two immediate environments on 
the physical well-being of a community. ' v 

Although the choice of ref brent is- arbitrary, the nature of 

✓ / * / 

the entity chosen can have important consequences. A dairy farmer 

« * 

may choose to consider the individual cow as the unit whose t rpfyviron- 

ment he will manipulate; or alternatively, the total herd may be the 
referent. * If the farmer considers the individual cow as the unit, then 
he may be able to obtain a very high average yield of butVerfat and/or 
milk by devoting a great deal of attention to the wel^-J&eing of each 
individual, prescribing individual\reatment corresponding to che 1 

* v \ 'I 

individual differences in the members of the herd.- However, he ~ 

might not obtain as high a total yieid for the same expenditure as 

. * 

another farmer who wab concerned with managing the herd as a unit, and 
who was ^unaware of the characteristics pf individual cows. It is 
quite likely that the second fariher will be able to run a larger 
herd than the first, and obtain an increased total yield, despite 
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reduced individual production. * 

% 

Similar considerations apply in surgery-, although there is 
little dispute concerning the choice of e£itit;y--it is almost 
invariably the aggregate .of living cells that comprise an individual 
human. 'Although the procedure will deprive some' healthy cells of 
their chance of life, there is no tendency to avoid amputation of a 

c , 

♦1 .4 

gangrenous limb for this reason; the human, not the human cell, is 
the entity that; surgeons normally consider. 

Neither the farmer nor the surgeon need be commited to any. * 
one choice; for 'some purposes a different entity may be appropriate. 

A farmer may legitimately choose to consider one particular cow, even 

though he generally uses the herd as the unit. He may wish, for 

* \ * 

example ,•>. to enter one of his cows in competition at a State Fair; 

l ' . ■ 

this woujLd necessitate him treating it as an individual, varying 
its particular environment without necessary reference to the 
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treatment of the entire hetd. The surgeon, or perhaps his associated 
pathologists and biochemists, may sometimes have to treat an individ- 
ual cell, or at least a tissue, as, the* unit of concern, particularly 
if the medical team is interested' in using tissue culture techniques, 
for diagnosis and research. In the latter case there is no need for 
even peripheral concern for the individual human from whom the cells 
• originally came. The HeLa strain of human cells is now an important 



research tool,\ 



though Helen Larson, the original source, is dead, 



and the cells are used for purposes unrelated to the health of i'Qdiv- 



\ 



idual humans. 



It is impossible to use a purely empirical test to determine 

J ' 

whether a particular entity is the appropriate referent for 
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environment ; • The choice of entity is a function of the invest- 
igator s purpose; whether the purpose is appropriate for society, 

X 

or for the investigator, is a question ^:hat cannot be resolved 

by experiment.. I.t v is a function of the values and interests of 

\ 

the yser an* his critics- In the earlier example there was no 
way in which any empirical criterion could be applied to test 
whether the dairyman's herd or his individual cows should be the. * 
unit whose environment J.s manipulated, until his purpose was 
-§J?. e cified . - When this is done, and we find, for example, that he 
*is interested in maximizing the profits from his farm, we then 

r 1 

know that the whole herd is the appropriate unit, for it is the 
herd that • provides the profits.' This does not, of course, prevent 
him culling relatively low producers, or cows whose potentially 

highly ields are only obtainable with specialized, expensive 

. © 

attention . t 

The culling example indicates that we can, without any 

indonsistency in our argument, manipulate the structure of the entity 

at the same time that we manipulate its environment. A mechanical 
• * 
example may help clarify this point. A racing car is the entity of 

interest to a speedway driver. The environmental variables that are . 
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• manipulable when attempting to set a new speed record include the 

* i 

composition of- the fuel, the nature of the substrate (tarmac, salt 

flats, concrete), and ‘the geographic location of the attempt (thus 

partially controlling prevailing winds, surf ace , temperature, and 

the like). At the same time, the mechanics will attempt to alter 

the structure of the machine by replacing worn tires, fitting new. 

* ■ 

pistons, or replacing rough body panels with more streamlined 

' .A 
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sections. The entity is clearly the car as a whole, but 

. - « 4 • * s' 

components of the car are changed as weli as parts of its environments 

ft • 

• {* 

• Relevant Environmental Components - i- 

. The qualifying term immediate was. used advised] y in the 44 

examples introducing this chapter. It would be rare, indeed, for 

a person to^be concerned with the total environment of his selected 

referent.- An organic chemist, for instance, is unlikely 1 6 record 

the phase of the moon, the relative positions of the Asteroids*, the 

thickness of the glass in the window of his laboratory, and" the 

mass of the President of Indonesia during the conduct of an 

experiment. Although all these factors are parts of the Universe 

external to bis* system of chemicals, and thus part of the environment 

of the system, he is not likely to consider . them relevant .components 

, • • 

of the system's environment , t The amount of energy supplied, the 
* • 

composition of the walls of the reaction Vessel, and the type and 
concentration of spectator species are, however, relevant environ- 
mental variables. Similarly, most modern farmers would consider 

rainfall, soil composition, fertilizer formulation, phytophagous 

■» * • 

insect populations , and the range of air and soil temperature to r 

« i 

be relevant environmental variables to consider when choosing the 

» . / * 

type of crop to plant, but; would exclude zodiacal and lunar phases 
from consideration, although these factors are part of the total , 
environment of the crop . • 

The agricultural example indicates that the componerits of 

the environment of the referent thht are considered relevant are a 
& 

function“of time and place. In the recent past lunar and stfellar 

* • 

components of the agricultural system's environment would have. 
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been considered of most importance by almost ‘all farmers. Indeed, 

' ‘ , * '• l 

in some, parts of th^ world this is still the case. Even in I 
Bc^ientifi-c cultures it is possible to find some farmers who "plant 

by the 'signs' ." i . 

* * * V 

Just as.the appropriate referent depends on the intent and’ 

* * 

interest of the user, the components of the environment of the 

* entity that are considered relevant may differ between users, or for 

• • ♦ > 

. . * K 

the same user at various times. Both an artist^and a public health 
of ficial -may focus on an old house. For the* artist, the. relevant 
variable? will be the position and amount of light striking the 
house, the trees and other plants in the neighbourhood, and the other 
- background structures; the public health official, on the other 
hand,, would be more interested in the condition of the drainage 

% • * J ■ . 

from the house, the. presence or -absence of rats or other vermin in 

* i. r 

\ the structure, and the possibility that floods will inundate the 
* building . ‘ 

The nature, amount, and arrangement (or state) of components 

of the environment of the entity being considered have been t'r .ated 

* . * 

as relevant variables in many of the examples used so far in this 

chapter. All three aspects need to be considered when the relevance 
of any component of the environment of the chosen entity *is being 
considered exhaustively. If the state of the surroundings is 
neglected, .for example, there is a dariger of failing to discriminate 
between two disparate conditions. 






1 See Eliot Wigginton, ed., The Foxfire Book (New York: 
Doublfeday , Anchor Books, 1972 J , p. 212 ff . for examples of farmers 
who swear by these techniques. . '• * 
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!rhis confusion can lead to failure to. respond in appropriate 
ways.. The following examples illustrate this point; the first is 

, * ' I ' 

contrived, but the second is a real-world situation. 

# 1 

* t o 

Example 1, » 

Consider the total environment of an individual human at one 

' . \ * 

particular instant. In the first case there is a bullet 2 

• * * 

meter due north of him and 1.5 meter above the level plane 
upon which he is standing.' The bullet is accelerating under 

« • U # 

/ # 

gravity. There is an open space between the bullet and the 

V 

* * % 

person, * ' ! \ 

In the second case the bullet is in the same relative 
position but has a horizontal velocity of 400 m.sec~^ 



south. All other conditions are the same. 
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The outcome oi these two cases, which differ only in the state of 
one component of the environment of the individual, is clearly 

. * 1 

different.- . . j • ' ’ 

* ,, ^ . • 

Example_2. 0 ^ •' 

„ • Consider the total environment of an individual at one , 

* n 

particular instant. In the first case^he is in an atmos- * 
phere contaminated with solid* particle's With a uniform 

t 

size of 1.0 x 10 ^m. •». 

■- In the second case the ’total concentration in g.m . of 
particles is the same, but they have a uniform diameter of 
0.5 x- lCf 6 m. , ’ 

Lung damage is less likely to occur in the second 'case Since * 

-A* 

particles of that diameter are least likely to.be deposited in 
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tl\G respiratory system. E^en the fourfold increase in the 
number of, particles is insufficient to compensate for the 
decreased chance of deposition of each individual particle. 2 ^ 

\ This result, indicates the danger of merely measuring particulate 

i 

matter in tons/year fallout, and using these data to compare 

* * < * N £ " 

the air quality of different communities. Two 'communities with 

' • • , 

• the same overall concentration of .solid, matter in the air will not 

• T ~ * «• | 

necassarily be equally susceptible to public health problems from 

this source, . - ! 

* 

Similar examples could be provided to x illustrate the import- 

* ^ V> . * 

ance of considering the amount, usually in terms of the concentration, 

of particular component of the environment of any referent. 

* . 

The clearest examples are physiological, where the entity being 

. . / * • • 
considered is an individual organism and the” component- of the 

••• ^environment being examined is a metal ion. Copper is essent^l 

for tl^e adequate functioning of enzyme systems, but above the 

physioldgical concentration it becomes toxic. It is therefore 

4 0 % o 

inappropriate* to evaluate the food component of the. environment of 

/ 

an individual solely 'on the basis of qualitative analyses which 
merely indicate the presence or absence of this metZal ; failure to 
„ consider concentration Could lead to toxicity or enzyme deficiency. 






2. 



it U.S., Department of Health, Education, and Welfare, Public 
Health Service, Consumer Protection, and Environmental Health Service ' A 
National Air Pollution Control Administration, Air Quality C riteria * / 

|o y Par ticuiate Matter^ National Air Pollution Control Administration/ 
Publication AP-49, 1969, p. 119 and Fig. 9-3. ' 
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Two general points remain to be t discuss.ecT before possible 

L * * j 

criteria for determining relevant components are examined. The, 

first concerns the status of products of the entity being considered 
the second, somewhat related, concerns the status of non-physical 



factors .such as concepts" and "cultural principles"-. The first 

point can be discussed in terms of non— human examples, but. the .• 

.y ' < - 

..second requires the referent to be human. . • 

is clear that; structures erected by an organism from 
components of its environment remain part of its environment; all 



that has changed is the arrangement or state of those components. 

The nests of birds are good examples: twigs, hair and/or herbs are 

arranged to. produce, a structure which is separate from the bird, A and 
always remains separate, even though it is es ential for the bird to 

4 • 

reproduce. The, same argument must hold in the case, of the "edible 

- ' «• 

.birds nest" of Chinese cuisine, even though it‘is produced entirely 
by salivary secretion of swifts. Extending this position to other 

* * * 7 

.less clear-cut cases enables us to see that even where the secreted 
product, is. a much more continual requirement for survival *than a 



swift* s nest, the secretions become part* of the environment of the 
organism. Coral polyps, which cannot’ survive with^ut^their external, 
secreted, supporting concretions are ai^example . yet the., calcareous. 

C* 

C . ' ' ■ n 

structures* are , in no sense part of the polyp. Of course, for some 
purposes, the referdnt may be the coral -reef (secretion plus polyp). 



Products^ that do not serve a useful function are,- likewise, 
part of the environment <p£ the '.entity that produced them. Human 
metabolic wastes,' cast snake skins, lava flows from a volcanic vent, 



and oceanic'barrier dunes are all products which, once produced, are 
of no advantage to the producer, but which are part of the producer's 

* i 

• environment.' * ' . 

* g 

■* , ' "Ihe status of ideas" or "concepts" as components of the en- 
vironment of humans is not so readily established. It is not clear ' 

» * ' \ ^ * 

whether one can legitimately speak of the existence of concepts,- and,, 
if they do not exist, the question then arises whether one can have 
metaphysical components of the environment. Idea is no toeing used 

• in the Berkelean manner to refer to anything which is immediately 
known ^ such as sense-data. Nor is it being used in the sense of 

"mental act of apprehending" that Russel distinguishes- in his discuss- 

* i • o ■ 

ion of idealism in The Problems of Philosophy ; It is used here in 

. ' - '\ >»•"'* * 

the sense of the "idea of capitalism," the "idea of democracy," the 
"idea of a unicorn," .and even the "idea of Henry VIII" or the "idea 
of my (unborn) g]^eaj>'grandsol& J, Thus we are speaking'of concepts, 
of hypothetical notions, concerning something or someone , which may 
not now exist, T and which may never exist in the physical sense. -• 

. A. complete analysis of this problem requires considerations 

. . .. 

of the philosophy of idealism, realism and phenomonology . For the 

<1 « 

purpose of this work, however, it is not necessary to conduct such 
a complete -analysis. We. are interested in establishing some features 
of environment^ that will guide an analysis of disparate ‘ 

j t 

3 ' ' 

Bertrand Russell, The Problems of Philosophy (Oxford; 

Oxford University Press, 1912; Oxford University Press Paperback 
edition, 1959)’, pp. 37-45. . * - 



. . .0 



_) 



31 



discussions of 'environment' and if we can show that concepts per s e 

are not relevant parts of the environment, even _ijf they!exist, we are 
0 .. * ; 
not losing any important assistance in our task. 

To be a. relevant part of the environment of a human individual 

•whose- welfare is' being considered, a concept per se must have the 

* © ’ • 

potential for affecting him, say Tom, in some way. It is easy to see 

that Tom c^an interact .with cultural artifacts — paintings, literature, 

# ^ 
music., plays, films, newspapers-} and the like— and that exposure to 

V- - 

the symbols of these artifacts can produce profound changes in him. 
Basic "ideas" that permeate a culture are transmitted in this way, 
as well as t by^ stimuli ‘received from adults' speech, dance, and every- 

C* 

day activities*. In general, one can only influence another by words 

•••'' „ ' . ' ' 

spoken or written, or ,by non-verbal behavior, directly or via arti- 

• * . ' 
o , ■' 

facts. (This view need not in^ply Skinnerian behaviorism, for poss- 
ible internal events in learning are npt involved. The only claim 
is, that behavior of some sort is needed to influence another.) - 
Even* i*f the^re is h possibility of "dxtr.a-sensory perception 1 ' 
of concepts, the preceding still' holds. Psychic researchers are 

\, * V - 

searching for as yet unknown mechanisms that are presumed t(3 have 

1 # j * 

a physical, a.s opposed to metaphysical, basis. ^ If identified, these 

would be other physical manifestations that can influence individuals, 

and concepts per se would not be a relevant part^jf a person's 

environment. * ‘ 

- * ^ . > 
These arguments have not' considered the possible influence 
*■ * . ✓*'' 
of concepts on the individual' thatNforms them. We have shown that 



V 






^E. Douglas Dean, Science 170:1237-1238, 1970. 
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Tom's Concepts cannot be 1 relevant .components for Harry, but we 
have not considered the possibility that Tom's concepts may be a 
relevant component of his own environment. We need not consider the 
physical manifestation^ produced by Tom as a result, of an idea 6 1 
concept that he develops, for his writings, paintings, or other arti- 
facts have the same status f^him a£ jfhey do .for fli^ry, and are there- 
fore clear candidates for consideration as relevant portions of his 
environmfent^^ j v 

I N > * .. 

If to say that "Tom forms a concept" is equivalent to saying 
that "Tom' s^ central nervous system has a particular configuration of 
ner/ous connections, and J^g^haps) particular patterns ‘of ribonucleic 
acid accumulations" then the "idea" or "concept" is part of the entity 
'Tom' and cannot be considered part of his environment.. If, however, 
the idea or conc-ept is claimed to exist in £ome manner independent 
of Tom's nervous system, and to ;be external to him, then i-t may be part 
of his environment that could be relevant. 



' Howdver, it seeing, impossible to deslgn^any experiment that 
• \ ■ 
will distinguish 'between the effect of an independently existing con- * 

^ . 
cept that Tom previously developed, and Tom's mempry of that concept. 

Thus, in practice, Tom's concepts per se need not be considered part of- 

Tom's environment. ~ 

- • * / 

# * v . 

! 

Empirical Tests for Relevance ? The discussion in. this section 
» * ■ • .. ■ "* , 

has implied that unless a component of the environment of • a particu- 
lar entity has a potential effect related to the purpose of 

: ^ . ' " * ’• . • '' * 
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considering the environment, it cannot, be considered a relevant part 
of its environment. Thus .modefn. farmers do. npt consider the. planets 
and, the moon relevant par^ of the environment of their crops, be- 
cause they do not consider that the phases and astronomical positions 
of these bodies can influence the growth of their plants. It would 

V 

seem a -simple matter to settle the disagreement between advocates of 
"planting b^ the signs ' 1 and those who feel that such factors are un- 
likely to have an effect, AIL that is needed is a well controlled 

experiment. If there are no differences in yield, then these vari- 

0 

ables ar& not actually relevant. 

But consider the case of the artist and the public health 

official mentioned earlier. There is no experiment* that can decide - 

whiqh of these two people 

of the environment of the 

in different aspects of the entity, so the components of the en- 
» f 
•vironment that they are considering will be different. However, once 

s ' 

* * ( 

the purpose is known, an empirical test can provide evidence that a 

♦ f 

component is. relevant for that particular purpose. The presence of 
rats would be shown to.be a relevant component for the public health 
officer if there is* evidence that their presence' is a menace to health, 

’j 

Note that the^rats do , not have to be shown to be dangerous in this 
particular case;- just dangerous in similar cases. Similarly, the 

\ ft # 

banking of a curve does not have to be shown to be related to the 

- Q 

safety of a particular stretch of road: the generalization from past, 

equivalent cases is sufficient to provide evidence that it is a rel- 
evant variable in the environment of the drivers who will use. the 



2 nsidering the appropriate components 
ouse. The t-wo people are interested 



The determination of relevance- is, therefore, a two-step pro- 

I | 

** • # . # 

cess. First, what is the purpose of considering tlie environment of 
the entity? Second, does the component under consideration have an 

* t * a 

effect' related to the purpose? * It is only the second of these steps 

that has an empirical answer, and in which experiment or, an appeal to 

I 

observation can help resolve disputes'.about fohat is relevant and what 

\ , 

* _ 

is of no interest. Note that the second question has a qualification; 

* , * -j 

"related to, the purpose." This proviso is necessary to restrict 
appeal to empirical evidence to those cases where all parties to the 

■ e k « f 

dispute agree on the', piirpose. The proviso ensures that the first 



question is posed and answered before an attempt is made to settle 

any dispute by empirical means. ' 

•.*'■» * * ■ ’ ^ 

There can be ixJ clear answer to a question of the first type;, 

■ ' ‘ ' ■ 

which is a question of values^ There is no logical method of reach- 

JLng agreement on the purpose % of considering the environment of \ part- 
icular entity: both Tom and Harry may be considering Mary’s environ- 

ment and the way it might be changed to achieve a particular purpose; 

••••,. % 

% 

Tom may be interested ih seduction, 'and would consider relevant a 
different set of components than those that would be manipulated by 
Harry -if he was coaching her for an operatic audition. * 

There are some cases where the purpose of considering the’ enr 
vironment of an entity does not involve any direct effect on the '•en- 



tity, ' It is not uncommon for "environment" and M environmental stud- 

. •. •» * 

ies" to be used to refer to all those parts of the Uniyerse other 

* ^ * 

than the human components , but with no intent that there be ,any study 

• • • *> 

of how these parts affect humans. In ’these cages the environment is 
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V 

of interest in and of itself. For example, the study of the feeding 

patterns of the Red-eyed Vireo undertaken in the Chesapeake Bay Cerit- 

Environmental Studies has no direct reference to humans, except 

that, it satisfies intellectual curiosity. 5 This is a legitimate use 

of "environment” which results in different parts of the environment 
€ • * * 
of the human being relevant than would occur in any cases that direct- 

!y involved Homo sapiens . These cases where there need be no inters ' 
action between the environment and the entity are identified by ask- 
ing the purpose of studying the environment. The criterion of effect 

t ~ 

plated to the purpose still .holds, although it need not be an effect 
on the entity whose environment is being studied. 






) 



Summary 

The general % discussion of 1 environment 1 in this chapter has 

■i # " 

.established the following points: 

!•- choice of entity v to be separated from the rest of the 
• universe'" as the referent for 'environment 1 is a function 
of the purpose of the user; 

l; \ * . • . 

2,. the choice of entity is a value choice, and no empirical 
z test can decide which of a number of possible entities is 

the most, appropriate; •> 

3. not all .compbnents of the environment are equally relevant; 

4. the relevahce of any particular component is a function of 

< the purpose of considering the environment; 



Penelope Williamson, Ecological- Monographs 41:129-152. 1971, 
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5. relevance can be determined empirically if "the purpose of the 
investigation pf the envirpnment is known<$ and 

» c . > 

■ \ 6, to be relevant, an environmental component must have a potent— 

s , , » . 

ial for an* effect related >to the purpose being discussed. 

t _ f 

% • 

These considerations lead to the following questions which' need to 

.. ; ' ■ 

be asked in evaluating discussions of ’the environment’: 

What is the entity that is the referent of ’the environment’? 
What is the purpose of considering the environment of this en- 
tity? 

V • 4 

To determine the relevance of any particular component of the* en- 
vironment] of the chosen entity an affirmative answer is needed to the 

question "Does the component have an effect related to the purpose of 

0 0 

considering the environment?” In answering this question it is necess- 
ary to take cognizance of the nature, amount, and arrangement Qf the 

candidate component, * \ 

. ’ : , \ * . 
When these questions are used as a.basis for discussion it is 

♦ » <9 

possible to concentrate on an evaluation of the actual differences 

, . * * S 

between positions. Rather than toss accusations of bad faith to and 
fro, one can systematically examine the values involved in the choice 
of entity; recognize the empirical questions; and seek answers to 
those questions from the literature or by experiment, 



\ , CHAPTER III 

'i . ; . j 

\ ; REFERENT OF THE ENVIRONMENT 

\ ' ' \ ' ‘ * 

We have seen in Chapter II that the total environment' of- an 
entity refers to all parts of the Universe external to that entity. 
^ rl *" ers ^ho, use 'environment' often add an appropriate delimiting 
qualifier which indicates the portion of. the literal environment *1 

, . r 

that is of. interest in a specifie^context. For instance, we under- 

> 

stand references to the acoustical environment, the family 

• y 

ment, the therapeutic environment, the college environment, 
environment, or the "cultural environment. But not all authors use 
these delimiters although they clearly wish to limit discussion to a 
portion of the literal environment. This omission leads to disagree- 
me^?pacernipg the factors that should be'Wluded. For example, 
Tanner argues that too many factors are being included in present dis- 
cussions. In his view, "such human dilemmas as war and racism, while 
they ca use . and may, be caused by environmental- problems, are not them- 
selves usefully viewed as such, especially if strictly environmental 
problems become obscured in the viewing." 1 . War -like and racist acts 
are clearly components of the total universe external to an individual 
human, so Tanner is n£t refering to the literal environment in his 

* It* 

complaint. ^ 

Thomas Tanner, X[BS Education Division News 1(A) :1, 1972. 
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When governments 1 set up, departments of the environment, and - 
establish "Environmental Protection Agencies," they are'not dealing 

* .. 1 i 

with the total environment. Similarly, "environmentalists" and 

i • > 

# 

"environmental educators 11 are not concerned with the literal environ- 
ment in their activities, this chapter and the next examine the use 
of Environment* in this, common, unqualified manner* 

The term n the environment" is used throughout to refer to this 

common usage, and is a reflection of the language actually used. We 

* 

find legislators describing their efforts to protect the environment, 
students mobilizing to clean up the environment and oil companies 
advertizing their their concern for the environment. The italicized 

; * • . * t ‘ 

' the ' is used to distinguish these cases from references to the 
total or literal environment, and from situations where an added 
qualifying term allows the intended limits of the subset, of the 
total environment to be deduped. 

In this chapter the nature of the referent for the environ- 

» < 

ment will be examined, and the implications of alternate choices 
discussed by reference to the dispute Between Ehrlich and Commoner. In 
the final section' the choice of referent for the remainder of the study 
is made and justified. 






■ Human Referent 

In the article "Genetic Heterogeneity Among Founders of Labor- 
atory Populations of Drosophila IV: Scuteflar Chaetae- in Different 
'Environments" it is clear that the referent for ’environment* is pop- . 
ulations of Drosophila . But in the case of the unqualified use of 



11 It * 

environment in International Environmental Problems — A Taxonomy" 

and "A Program to * Coordinate Environmental. Research" one has to infer 

* 

the entity being considered,^ In these unqualified cases, however, . 
the entity is ustially human, particularly in- discussions of "environ- 
mental education" and protection of "the environment". Even in dis- 

• f * * 

cussions of the preservation of 1 the Californian Cbndor or the Golden 
Marmoset, when the referent appears to be the species-that is in ' 
danger of extinction, the human referent is often present. For exam- 
ple, the concern over the possible extinction of the Bald Eagle and 
other birds by environmental contamination? is a cryptic concern for 
the environment of man. If the eagle becomes extinct, the aesthetic 

* o . 

, ° \ 

satisfaction of seeing’ one of the eagles, or even knowing that it 

t 

• ' 2 • 

Sally M. W. Hosgood and P. A.. Parsons, Genetica 42:42-52. 

1971; Clifford S. Russell and Hans. H: Landsberg, Science 172:1307- 
1314, 1971; Raymond Bowers et al., American Scientist 59:183-187. 

1971 • • ~ , 

> * .. 

See Rachel Carson, Silent Spring (Boston, Houghton Mifflin, 
1962) for expressions of concern about the apparent decline of the 
Bald Eagle that "may well make it necessary’ for us to find a new nat- 
ional emblem," (p . 119). This comment, and the' question "Who has de- 
cided— who has the right to decide — for the countless legions of 
people' who were not consulted that the supreme value' is a world, with- 
out insects, even though it is a sterile world ungraced by the curv- 
ing wing of a bird in flight?" (p. 127) are most easily interpreted 
as concern for -the aesthetic environment of humans, and not purely a 
biocentric concern for the birds in their own right. 

William L. Reichel et al .j -Restj cides Monitoring Journal 3:142-144. . 
1969, and Bernard M. Mulhern et al ., ' Pesticides Monitoring Journal 
4: 141-144, 1970, -supply data indicating that Bald Eagles are being 
killed by pesticide accumulations, particularly dieldrin. 

Examples oHf a human-centered concern for the preservation of other 
species of animals can be found in Robert T. Francoeur, Bulletin of 
Atomic'Scientists 28(2): 11-14. 1972. * 
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Exists, will not be available to man. 

Concern with the extinction of species by environmental alter - 

N » s 

t f • } • 

ation can be readily, seen in discussions of the loss of genetic po- 
tential by the tendency to use small numbers of* grain monocultures 
in most regions of the world. ^ Here the concern is clearly with 
the environment' of -humans. Chai/ces of increasing world -food (supply 



\ 



„ by breeding disease resistant crops. may be jeopardized unless steps 

are taken to preserve existing genetic potential in domestic and 

« ^ 

wild species. "Even if a spfecies does no t\ become completely extinct, 
-a great reduction in its. global population will serve to eliminate 
much' of its genetic variation, and , thus, Luch of its value as a 
natural resource."^ 

. Some people j claim that use of a lake as the entity v/hose 
environment is being considered in discussions of environmental 

• ■ ' ’ rf> ’ ’ . . 

deterioration is not an argument reflected from concerns of man.' ,1 

. ♦ 

For instance, at a confereiffce concerned with environmental problems 

* i ■ 

the following position was put forward as an "example of the attitudes 
of some "environmentalists." Lake Superior is in a relatively 
pristine condition, unpolluted, and, particularly ^in the center, 
rarely intruded upon even* by ore carriers, grain boats or pleasure 

9 ' 

• craft. This condition should be preserved, basically because the 
lake has a right not to be disturbed. Therefore the environment of 
the lake should be carefully regulated to prevent the introduction 



4 ► . 

William C. Paddock, BioScience 20:897-902, 1970. p. 899-900. 

^Institute -of Ecology, Han in ^he Living Environment , (Madison. 
University of Wisconsin Press, 1972), p. 137. 
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, ’ * 
ot sewage, agricultural runoff, and pesticides, for example. Most 

participants in the conference, however, believed that this example 
was really a case where reflected human values were involved. For 
example, it is a loss to the environment of humans if the last prist- 
ine lake disappears for it will decrease the total experience avail-" 
able to man. An alternative argument is that we should preserve the 
lake in its present condition because any unanalyzed large scale 
change is likely to make us^ worse off — if something can go wrong, it 
will. ** . ' 



L 



Individual or Species ? ' ■ r 

. * '■ £} 

Although the- referent is generally, diredtly or indirectly, 
human in discussions of the environment, it is not clear whether 
tt^e entity is *an individual or an aggregate of' humans. The o two main 
candidates are 'the bet Homo sapiens' and, 'an individual human' . 

Cases where the entity is 'the human population of the United- States' 
or 'the human population of the political unit Y' also occur, • , 
although less frequently than the extremes of 'the species' or 'the 

individual'. . • * . 

'* ' 

• * 

* ^ » 

The choice of entity can lead to profound disagreements bet- 
writers concerned with the environment. This is most readily 
seen by concentrating on one partifcular Rebate, that between the 

* k 

* « 
positions represented by Paul. Ehrlich and Barry Commoner. The'po-' - 

sition reflected by the writings of Garrett Hardin is a^so considered 

— * ■ v . 

^Unpublished transcript of proceedings of ' the conference "En- 
vironmental Problems and Education," Lake Hope, Ohio, May, 1972. 
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in the analysis. Although these writers choose different entities, 
these differences should not be interpreted as the sole o t major 
source of their disagreements. An analysis .of this type cannot test 

t 

hypotheses concerning the psycdoiogical origins of donflict. It can" 
indicate the nature of differences between positions. Armed with 
this knowledge, the reader is in a better position to evaluate the 
arguments of the proponents of different positions. 



The controversy between the Ehrlich, Hardin, an^ Commoner view- 
points is a useful case to examine within the context of this study, 

which is primarily concerned with^the preparation of environmental 

0 

education curricula: the works of. these writers have been used 

.. • - v ' 

in curriculum development and appear in the educational literature. 
Ehrlich 1 s book, The Population Bomb has been set as reading *in ✓ 
some c^ r ses, e.g., M The Literature of .Ecology one of the modules 



.'■s. 



of the Dal^Count^/Quinmester Program; Coirunoner has written in ed- 
* ‘ ‘ * 8 



ucational jourftalk advocating his particular viewpoint ;®and Hardin 
is cited in books addressed* to educators. 9 

Ehrlich . Ehrlich's emphasis on the species as the entity to be 
consid'ered can be readily seen in The Population Bomb . The basic 
thesis of this work is that nothing can save us "unless we can 



Gloria Douglass and .Joyce Annunziata, Authorized Course of 
Instruction for the Quinmester Program; Language Arts: The Liter- 
ature of Ecology .' (Miami. Florida: Dade County Public Schools. 1971^ . 

o * ' ' 

°Barry Commoner, The Science Teacher 39(5) :18-24, 1-972. * 

9 

Hardin's paper "The Tragedy of the Commons" is reprinted in 
J. W. George Ivariy (ed Environment : Readings for Teachers (Read- 

ing, Addison-Wesley, 1972^, pp. 105-119. 



, achieve control over the size of the human population for _/ 

* •’ . * 

mankind will breed itself into oblivion. A further example 

, . t 

of the emphasis on the species* -rather than the individual can be 
• .# # 

J * * 

seen in the section "Family Planning and Other* Failures"H from 
which the following argument is paraphrased: * ! 

1. People in both "overdeveloped 11, and "underdeveloped"* count- 
ries desire an^average of more than’2.5^ children per com- 

12 

pie ted family. ‘ % • 

2. Therefore, even if all women had exactly the number of 

children that they desired, the population of ^he world 

* ’ . ' \ • ‘ 

would continue to increase. 

3. Thus, although the ability to decide the number and spacing 

of children is important for individual health and welfare, 

• 1.0 
family planning will result in demographic catastrophe. 

. | * ’ 

4. Therefore, family planning^ which is not equivalent ’ to pop- 
ulation planning, is an inadequate policy measure. 

, •*'■»■ . * 

The prime focus on the chances o.f species survival manifested 
in the discussions of. '.’demographic catastrophe" is maintained when 



^Paui R. Ehrlich, The Population Bomb , 2 ed. (New York: 
Ballantiaie, 1971), p. xii.. , 

' ‘ 11 Ibid., p. 78 ff . 

12 

i The accuracy of the "facts" used in Ehrlich* s arguments is . 
not important at this point. -The entity being considered does not 
depend on the accuracy of the f'acts concerning the parameters of 
that entity, its components, or its environment. < 

■‘■ Throughout The Population Bomb probable eventual extinction 
of the species is considered the result of the "demographic catas- 
trophe" that*results from. an excess of births over death in the pop- 
ulation of the world; ‘e.g., p. 44. 
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* v7» l • 

^ changes in the composition 6f the air and water, the use of re- 

' * ^ •’ ' ' -** 

* sources, and the production of food, are being considered. ^ Even 

* • ♦ 

in sections of Th^ Population Bomb where concern is being expressed 

\* , for the individual human the ultimate interest is in. the preservation 

■ . ' , . . 

V » ’ * ‘ 1 - v 

v \ of the species^ Discussions of the inescapable miseries facedXby in- 
dividuals^ who are members of large families in poor' regions of the 

* “ ' tj' ’’ 1 * t 

world; the destruction of recreational potential by pesticide con- 
tamination of streams; and *the degreased enjoyment of life caused 

' \ Y • • 

by living in contaminated air with its attendant health cdsts, e^.g., 

* v , , ' 

from emphysema and cancer, appear ito be examples of Ehrlich’s con- 

cern for individual welfare and happiness. ^ This interpretation V 
■ ' . * ' ^ 
is, apparently reinforced by the discussion of \the desirability of 

% ‘ . V \ • . • 

having 'abortion available as a method of last resort for -population 

* \ ' » 

• \ t 

planning: '.’’above all, biologists must take the side^of the hungry 
"^billions of living human beings today, and tomorrow, ,\not the side of 
potential human beings.” 16 . 

However, /these concerns are expressed as examples of symptoms 

• . * 

of the "disease" of overpopulation, which if unfchecked will lead to 
the destruction of the species. If the cause of these symptoms is 
eliminated by achieving zero population growth, then th^, concerns for 

the individual can be emphasized. Many of, the so-called inalien- 

^ - ... 

able rights in the book are statements of '-the. individual en-‘ 

' ' \ ■ _ i, 

titlements that will follow firpm, the preservation f of the 

'■* ' * * 



^ Population Bomb, p. 35, 4.0, 144, 18-25." 
15 Ibid., p. 22, *141-^142. 16 Ibid., p.< 139. 
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species , e.g.,' "the right to have great-grandchildren, " o,r which, if 

attained, will lead to a greater chance of species survival, e.g., 

,! the right to be free r of thermo-nuclear war . 

_ ■ ___ . .. ■ • ‘ ‘ ■ ■ ' 

» One must not be misled into interpreting Ehrlich's emphasis on 
• / • ‘ - * . 
the importance of b individual behavior and individual choice in ach- 

ieving population stability^® as evidence* of his prime concern for 

„ * • r * 

the individual. The basic reason for advocating smaller family size 

remains the enhancement of the chances of species continuity. There 
is no inconsistency in this position^... just as- the phvsician is prim- 
arily ^.concerned with the health of the individual human, and concen- 

i * t j 

trates on treating, for instance, diseased liver cells so that the 
patient can be .restored to health, Ehrlich is advocating changing in— 
dividual desires as a means of increasing the "health" (i.e., chance 
of survival) of Homo sapiens . ' 



The forgoing summary should hot' be construed to imply that no 
expression of concern for the individual's feelings or rights is 

made in The Population Bomb . The author clearly abhors the possib- 

6 . ' * „ 

ility of the ff "death solution" to population growth, for this method 




Ibid., p,..,171.' Both quoted "rights" are from a/list offered 
as counter-argument to a claim that there is an "'inalienable right' 
to have as many children as one wants/'' They are, therefore, some- 
what rhetorical, but they are evidence of Ehrlich's general concern 
with the species as a whole. 



18 * 

^ Ibid., "The only real hope in this crisis lies in the grass- 
roots activities of individuals," (p. 159); "If we take the proper 

steps in education, legislation, v and research, we should be able in 
a generation to have a population thoroughly enjoying its sexual 
activity, while raising physically and mentally healthier children; 
but* in smaller numbers," (p. 135); coercive measures are almost 

certain to be . impossible, but incentives to encourage' individuals to 
decide to have less children are practicable, 7 p . 131-2. J 
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of achieving ^population stability would result in early deatK from" 

famine, .war, or pestilence, lie expects much less personal anguish 
9 *. • * 

if a desire for a smaller completed family size le^ds to a balance. * 

t 

between birth and death rates; that is, if a "birth solution" is 
achieved. The' only proscriptions on individual "rights" advocated 
or. implied in The Popula biton Bomb are those which, if exercised. 

« r 9 1 

would lead to a decreased chance, of species survival. For. example, 

. ^ 

^ the claim £h‘at one has a right to have as many children as, one 
desires is denied. ^ . . . 

i 

’’ * .. ^ / ’ • , „ . 

Commoner . The individ^tal^uman is the refdrent for Commoner's 

environment'. But just as Ehrlich's prime concern' for the. contin- 
uity of the species does not mean that he denies individual rights,’ 

(provided that the species is not threatened by the exercise of ^hose 

■' • • "\ 



\ ’ 



rights), Commoner's position expressed in The Closing Circle is com- 

'/ x' / • . , 

patible with .a concern for the survival of Homo sapiens ’ He is • 

certainly concerned with the long- t^rm survival of the species, but 

, 

* 

•not at the cost of the loss of human dignity or social justice. For 

• , ' ’ r 

example, his judgement is that, in industrialized, countries, envir- 
onmental degradation may be sufficiently serious that a continuation 1 

V s 

of present trends will "destroy the capability of» the environment *to 
support a reasonably civilized human society."^ 0 Although the spec- 
ies may not become extinct following the collapse of civilization, 



19. 



••• Ibid., p. 171. (see note 15). 

20 0 ^ 

Barry Commoner, The Closing C ircle: Nature, Man and' Tech- 

nology, (New York: Knopf, 1972) p. 217-18. 
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the survivors would exist in a "kind of neo-barbarism.’’^ 1 ' * 

• / • , 

He expresses similar feelings of revulsion at the implications 

of Hardin’s editorial advocating national self-interest by "fortunate 

minorities J" These minorities, by implication including the United 
% 

States, must, Hardin insists, defend their territory and avoid a 
"ruinous breeding race" so that "civilization and dignity" can sur- 
vive in at least some areas of the earth. 22 This policy, Commoner 
.retorts, "is barbarism. It denies the equal rigWt of all the human * 
inhabitants of the earth to a. humane life." Nowhere, he claims, 
not even in the "civilized" enclaves, which would be reduced to "the 
moral level of the barbarian," would "anything that we seek to pre- 
serve— -the dignity and humaneness of mdn, th^ grace of civilization— 
survive. ' 

The environmental problems that Commoner uses to illustrate , 
his argument emphasize social, including Je alth, costs of environ- 
mental degradation: lung damage from ni'/rogen oxides in automobile 

exhausts; infant methemoglobinemia fron/high levels of nitrate ions 
in drinking water containing run-off" from heavily f ertilized^farm 
land; recreational loss from closed beaches where coliform counts 
j are high; discriminatory exposure of / the poor to the greater burden 

of health .hazards and aesthetic deterioration in the "dirt, smog, 



y 

21 Ibid. , p. 218. 

22 • 

. Garrett Hardin, Science / 17 2: 1297. 1971. 

* . ' •</ 

2 3 Closing Circle , p. 29 /. 
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carbon monoxide, lead and noise 11 o^ the city} and possible exposure 

to new diseases, for which no immunity exists, when surface waters 

*~v 

contain sufficient Organic matter to allow many soil organisms to 

* * t: 

* * 

grow to a high concentration. 

. ■ 4 

In addition to using effects of environmental deterioration on 

\ 

individuals in present society to demonstrate the need for reform, 
Commoner believes that human social actions, or inactions, have 

, t f • • ' 

caused the .environmental crisis which is "the result; of the social^ 
mismanagement of the world's resources 7" 25 Only through social act- 
ions that result in the denial of the "luxury of tolerating poverty, 
racial discrimination and war 11 can the environmental crisis be solved, 

allowing men to live in a humane condition. ^6 

\ fi ■ 

Commoner v, Ehrlich. *The use of different entities as, the* 

i 

unit whose environment 'concerns them accounts for some of the dis- 
agreement between these authors that is revealed in their dialogue 
in ^The Bulletin of the 'Atomic' Scientists . 2 7 Examples of the use of 
different entities 4-n the dialogue are given below. . 

Commoner’s use of anep iJLty smaller than the species is 
‘evident in the yf'oliowing claims: 

. / ' 

lr^Ttte environmental impact incurred during foreign production 
of goods imported into the United States is irrelevant, 



% 



\ 



24 Ibid., p., 72, 82, ‘94, 208, 222. 

26 Ibid. , p : . 296. 



25 



Ib'id .' , p. 299. 



27 Paul R. Ehrlich a^id John P. Holdren, - Bulletiri of,, the ‘Atomic 
Scientists , 28(5) : 16 et'seq .. 1972; Barry Commoner', Ibid.', 17 et'seq., 
1972; John P. Holdren pnd-Paul.R. Ehrlich, Ibid., 28.(6) :42-45, 1972. 
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because "what is. at issue ... is the explanation of the 

# 

environmental imp apt in the United States," 28 ' ' 

2. United Spates citizens ought to weigh data concerning environ— • 
mental paramaters against their own belief systems' to deter- 
mine the appropriate individual course of action. ^ . . 

Ehrlich, writing with his colleague Holdren, on the other hand, 
refers to "man''s ecological transformation of the planet,"^ an d asks 

\ • o 

"How can Commoner try tfo consider the United States in isolation 'after 
writing 'Everything is connected to everything else'?"^ They also 
write that population-control and stabilized consumption "offer man- 
kind's only hope of averting unprecedented misery. It is better to 
.tell the rich that the,y will have to share to survive, and to tell 
those who want large families that the price is mortgaging their . 
children's future" than to suggest that more popular technological , 

solutions are possible /tor that the demographic transition will 
> 32 

stabilize > population sizes. This last quotation could appear to 
be refering to individuals who may suffer misery, but "unprecedented 
misery" implies a species referent: one starving individual or family 
is unlikely to *be any more miserable if an unprecedented number of 
others are also starving or diseased. Ehrlich an£ Holdren are, pre- 
dominantly, concerned .with, the spec,A<sfs, .not merely individuals in 






28 29 

Commoner, Bulletin . 28(5), p. 49. ' Ibid.., p. 55, my italics, 

30 

Elhriich and Holdren, Bulletin , 28(5), p. 18. 

A Holdren and Ehrlich, Bulletin . 28(6), p. 44. f 

82 Ehrlich and Holdrei), Bulletin , 28(5), p. 27. 
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the United States. ' 

* / 

Perhaps Ehrlich and Commoner use .different entities when con- 
sidering 'environment' because they have different opinions concern- 

I s » 

V.’j * • ■ * 

ing the causes of ; the deterioration of land, air, and water quality 
Commoner attributes the symptoms to social action that supported, or 

9 

at least permitted, technological changes detrimental to the contin- 
ued ability of the ecosystem to maintain closed ecological cycles. 

e . 

Ehrlich tends to place the "blame" on a biblogical tendency to have 
families too large to maintain a stable pbpulation size. Indeed., 
the dialogue in the bulletin has the appearance of an attempt to de- 
cide empirically between these causes. 

•However, even if the initial interpretation of the causes of 
the environmental problems lead to different entities being considered 
in subsequent work* it is most unlikely that there can be an empirical 
resolution of their conflict. The concentration on different entities 

leads to different sets of evidence being considered. For example, 

* ■% 

Ehrlich looks at evidence concerning the effects of diminishing per . 
capita food supply on the chances of species survival; Commoner exam- 

a , 

ines the evidence relating to the origin bf the nitrate ions in the 
drinking water of infants with methemoglobinemia; Ehrlich concentrates 

on the impact on the species f resources of increasing population size, 

* 

while. Commoner examines the deterioration of the quality of life re- 
sulting from resource over-exploitation with its attendant technologic- 
al by-products. ' t * 

— ; i 1 * * i 

- 33 ' 

This is a speculative hypothesis:. The psychological origin •; 

of the authors' beliefs cannot be accurately determined by an analysis 
of their writings. 
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• ^ 

As a feature writer for Science points out, in the context 

% ♦ , 

of a slightly different disagreement between these authors, there 

, _ , 6 . 

can be no agreement on the. rules when one is playing , poker and the 
opponent is playing bridge. ^ 

Other Authors. In many cases other authors writing on 'envir- 
onment 1 appear to be discussing topics that. have no relationship to 

■> »* 
*4 

each other. It is. easy to see that the entity used has important 
• ^ 

consequences when -author’s are concerned with the same components of 
the environment; Ehrlich arid Commoner, for example, are both concern-, 
ed with the decreasing food supply, deterioration 'of the air and wa- 
ter, and the depletion of resources. But when there are differences 

• <5 

in the environmental variabj.es being examined, it : is not as easy- to 

0 

demonstrate that a different choice of entity could lead to A differ- 
ence between the .consequences of following different authors' envir- 
onmental prescriptions. 

* » 
Architects and planners, for iristance, are, by the nature of' 

their prof ession, 'concerned with the well-being of their clients; 

They are, therefore, qua architects and planners, extremely unlikely 

to be concerned with the long-term future of the species. They are 

concerned with the individual, and the response that he makes to the' 

artifacts constructed by man. 35 Similarly, some sociologists and most 

* + 
w " U I 

"^Constance Holden, Science 177:245-247. 1972. - ^ 

’ 

35 

See, for some specific examples of architects* concern for 
individual humans, Gordon Stephenson, .in Man and His Environment; 
Octagon Lectures 1969 , ed. R. T. Appleyard (Nedlands: University of 
Western Australia Press, 1970), pp» 97-127; Donald Appleyard and 
Mark Lin tell, Journal 1 of the American Institute of Planners 38:84-101, 
1972; and Christopher Alexander, in Environment for Man: The Next 
Fifty Years . ed. William" R. Ewald, Jr. (Bloomington, Indiana 
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psychologists are professionally concerned with the individual, or, 



l-l 



V 



less frequently, a group (as distinct from an individual within a 
group). 36 

Ecologists tend to write of the environment of a species, ex- ' 

1 » . * , 1 . • 

amining its place'* in the ecosystem. Individuals are treated as com- 

ponents of the entity which interacts with the environment, much as a. 
f ’ 

physiologist 'considers cells as components of the organism’ in -which 

f , 

he is interested. When writing in their professional role, then, it 
is not surprising to find ecologists concerned with the human , sfle i c a ies * 
Marston Bates, 1 for example, considers "the future* ofy! our species 11 iri 
his introductory essay in the report of the* tJatioinU. '-Academy of- 
Scietices/National Research Council. ^ 

The species is the entity considered by the Club of Rome pro- • 

* * i 

ject based on a simulation model of global factors thought likely to 
influence the fate of 'the human specie's, and in the report of the Study 

• f ' , » . ’ 

.Critical Environmental Problems (SCEP) sponsored by the 




Ur^v.ersLty Press, 1967); pp. 60-102. The twelve other architects 
\ and town or city, planners who prepared papers fpr Environment for 
Man and the other- two volumes edited by Ewald / Environment and " 
Policy? The Next Fifty Years (Bloomington) Indiana ‘University Press, 
1968) and Environment and Change: The Next Fifty Years CBlbomington: 

Indiana- University Press, 1968)_/ all use the individual's their 
’ referent, usually explicitly. ’ 

JD See, for a specific example of a sociological focus, William 
L. Yancey ^ in Environment and the Social Sciences; Perspectives and 
Applications , ed . Joachim F. Wohlwill and Daniel H. Carson, (Washington: 
American Psychological Association, 1972), pp. 126-136. Wohlwill and 
Carson, in their editorial epilogue to this collection, identify four 
arehs not represented in their collection where "environmental psych- 
> . ° ology" can make a contribution to knowledge. Each of these areas has. 

\ the individual as the: appropriate entity. 

< ‘ - 37 1 

- Marston Bates, in Resources and Man . Committee on Resources. 

and Man (San Franscisco: Freeman, 1969), p/ 29. 
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* • * v 

Massachusetts Institute of Technology.? 8 Both these groups are con- 
cerned with global factors, the first because of 'the possibility 

w 

that these factors have "implications so threatening that their re- 
solution should take precedence over local, short-term concerns; • 
and the second because "no organization is. charged with the responsib- 
ility for determining the status of the total global environment and 
alerting man to dangers that may result from his practices." 40 Almost 
inevitably, therefore, these studies were not primarily concerned with 
the consequences of actions for each individual human. The SCEP rer 
port refers, for example,' to the # "danger that we may curtail an en- 

> f X _ 

vironmental service without being able to carry the loss or /that / 

we may irreversibly lose a service 1 * that we cannot live comfortably . 

' " /|^ , % • w . , 
without,". and defines "harmful effects" as those "effects that are 

harmful to man, 'or to animals, plants, or inanimate objects or con- 
ditions that are important to man." 42 The context of the report sup- 

i 

ports the contention that '"man" is being used in the generic sense in 
this definition. . ’ 



38 / f . 

’ Jay W. Forrester., World dynamics (Cambridge. Mass.: Wright- 

Alien Press, 1971); Donnella H. Mfeadows et al .. The Limits to Growth 
(New York: Universe Books, 1972^; Man's Impact on the Global Environr 

ment: Assessments and Recomendations for Action. Report of the Study 

of Critical Environmental Problems (Cambridge:, .Massachusetts In- ' 
stitute of Technology Press, 1970). 
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Limits to Growth , p. 20. 



40 



' impact on Global Environment , p. 5. ^Ibid., p. 126. 
Ibid., p. 224. 
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"Official 11 Positions , In the United States, interpretations of 

1 1 lie environment 1 are incorporated in Federal legislation and executive 

orders? . Other legislative units also have statutes that refer to en- 
• * * 

vironmental protection, but the Federal position is examined in this 
* ■ 

section since ,much of the environmentally significant action at State 
and Local levels is either financed by Federal grants, or is enacted 
under pressure from Federal authorities.^^ The most general and wide- 
ranging Federal legislation in the environmental area is the "National 
Environmental Policy Act of 1969." 44 This act requires Federal agen- 
cies to consult with other Federal agencies and to prep\re an environ- 
mental impact statement for every Recommendation or* report or pro- 

• r 

posal for legislation and other major Federal actions significantly 
affecting the quality of the human environment."^ 

The- human entity whose environment is being considered is not 
. explicitly identified, and, as can be seen in the folTowing excerpts, 
it is possible to interpret the references to "manl^ in both the spe- 
cies and the individual sense in different sections of the Act: 

(a) The Congress . . . declares that it is the continuing 
policy of the Federal Government, in cooperation with State 
and Local governmdnts, and other concerned- . . . organi- 
zations} to use all practicable means and measures ... to 
create and maintain conditions under which man and nature 
can exist in productive harmony, and fulfill the social, 
economic, and other requirements of present and future 



4 7 

For example, States must establish implementation plans 
for air pollution control, subject to Federal approval, or submit to 
the imposition of a Federally promulgated plan. See U.S., Council on 
Environmental Quality, Environmental Quality; The Second Annual Re- 
port (Washington, D. C.: Government Printing Office, 1971), p. 8. 

44 U. S., Public Law 91-190. • 45 Ibid., Section 102(C). 





generations of Americans. 

(b) In order to carry out the policy set forth in this Act, 
it is the continuing responsibility of the Federal Government 
to . . improve and coordinate Federal plans', functions, 
programs and resources to the end that the Nation may-- 

(1) fulfill thd responsibilities of each generation as t 
trustee of the environment for succeeding generations; 

(2) assure for all Americans safe, healthful, productive, 
‘’and esthetically pleasing surroundings'; 

(3) attain the widest range of beneficial uses of the 
environment without degradation, risk to health or safety, 
or other undesirable or unintended consequences; 

(4) preserve \mportant historical, cultural,- and natural 

aspects of our national heritage, and maintain^ wherever 
possible, an environment which supports diversity, and 
variety of individual choice ; . * ’ 

(5) achieve a balance between population and resource 
use which will permit high standards of living 'and a wide 
share c of life’s amenities; and 

(6) enhance the’ quality of renewable resources and 

approach the ipaximum attainable" recycling of deplet^ble 
resources, ‘ * 

(c) The Cotigress recognizes that each person "should enjoy 

a healthful environment and that each person has a responsibil- 
ity to contribute to the preservatioa and enhancement of the 
environment,^ 



The Act has been quoted extensively above to illustrate the 



potential ambiguity of the referent. In section (c) the referent 



is clearly the individual American, and the same referent is apparent: 

i * ' 

ly being used in (b) (2), (b) (4), and (b) (5), However, in parts 

' * * * 

(a) > (b) (1), and (b) (3)' it is possible to argue that an entity 

larger- than the individual is being used. In both (a) and (b) (1) 

9 

,the reference to future generations suggests that it .may be the 

species viewpoint that is -being used, although it is also possible 

to interpret these statements s in terms of individuals who will exist. 

# 

in the future. Similarly, the reference to. "health and safety 11 in 

* • 

(b) * (3) is most easily interpreted as concern for the individual, 

: » 

46 Ibi<}., Section 101. . * 



